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60', with sun's altitude 19O 30/, bearing 94O E., observed a 
beautiful rainbow, concave, as usual, with apex at  6 5 O ,  describ- 
ing an arc of about 60°. I n  a few moments another bow made 
its appearance above the original one, of about the same size, 

but convex, the limbs making a Perfect contact. A moment 
or two later a lesser bow made Its appearance, convex, with 
an altitude of 40°. Barometer 29.92; air temperature 84'; 
wet bulb 7 6 O ;  so& 84O; mind 8. by e., force 3.7) 

INDICATIONS FOR 24 HOURS IN ADVANCE. 
The percentages of verifications of the  twice daily indica- 

tions for September 1888, as determined from comparison of 
succeeding tolegrapiiic reports, are given in the t+le below. 

The predictions for districts east ofthe Rocky Mountains for 
September, 1888, were made by 1st Lieutenant H. H. C. Dun- 
woody, 4th Artillery, Acting Signal Officer and Assistant, and 
those for the Pacific Coast districts were made at  Snn Francisco, 
Cal., by 2d Lieutenant J-X. Maxfield, Signal Corps; the veri- 
fications for all districts were determined by Assistant Pro- 
fessor C. F. Marvin. 

Percentages of indications ve@ed, September, 1888. 

States. It States. 

85.9 I 
84.1 
82.4 
85.1 
75.3 
85.7 

;! 

Emtorn Dakota.. ................... 
Southern Cnlifornia ................ 
Northern Califomin. ............... 
Oregon. ............................ 
Washington Territory ............. 
By dements: Weather. .............. 

Maine .............................. 
New Hampshire .................... 
Vermont ........................... 
Massnchusetts ..................... 
Rhode Ialnnd ....................... 
Connecticut ........................ 
Eastern New York .................. 
Western New York ................. 
Eastern Pennsylvnnia .............. 
Western Pennsylvania.. ........... 
New Jersoy ......................... 
Delnware ........................... 
Maryland ........................... 
District of Columbia.. .............. 
Vir inin ............................ 
No$h Carolina ..................... 
k u t h  Carolina ..................... 
Qeorgia ............................. 
Eastern Florida .................... 
WeRtern Florida. ................... 
Alabama. .................. .:. ...... 
Mississippi ......................... 
Louisiana.. ......................... 
Texas .............................. 
Arkansas ........................... 

g: ; 
81. I 
78.7 
83.3 
81.5 
82.1 
73.7 
81.3 
82. o 
80. a 
83.9 
83.9 
78.2 
87. I 
87.7 
84. 4 

82.6 
83.6 
79.4 

81 .g 

3: f 

CAUTIONARY SIGNBLS FOR SEPTEMBER. 
Statement showing percentage of justifications of wind 

signals for the month of September, 1888: Number of caution- 
tionary signals ordered, forty-nine; justified, twenty-six. 
Number of storm signals ordered, twelve ; justified, eight. 
Number of signals ordered for easterly minds, thirty-three ; jus. 
titied to direction, thlrtY. Number of signals ordered for 
westerly winds, twenty-seven ; Justified as to direction, tment9- 
five. Number of' signals ~ ~ d e r e d  late, three, Number of storms 
without signals, thirty. Percentage of justifications, 56.1. No 
cold-wave signals mere ordered during the month. 

LoUAL VERIFIUATIONS. 

Tho following oxtracts from the published reports of the 
stato weather services for September, 1888, show the percent- 
ages of vorificationv of Weatller and temperature signals : 

Indiuna.--Se m o k  : 78 percent. o f the  indications were verified. 
Miehigan.-deather signals are now displayed in one hundred and thirty- 

two towns, and upon the b a a a g e - a r s  of twenty-six trains of eight of the 
prjncipal railroads of the fitewe 

r h e  indications are issued at 10 Po m.. daily, from the Chief Signal Office, 
Washington, and are for the twenty-four hpurs from 7 a. m. to 7 8. m. 

The ercentages of verific8tlons of these ~nd~cat ions for September are as fol- 
lows ( t l e  verifications are taken from report8 of displaymen furnished this office 
monthly): temnerature, 81.4 per '-?em; weather, 79.4 per cent. ; temperature 
and weather, 80.4 per cent. 

Weather signals are displayed on the b a f f y y a r s  of the foIIowin8 railroads: 
C. & G. T. R'y; D., G. H. gC M. R'Y; D. . T. R'y; M. C. main line and 
branches; C. & W. M. h 'y ;  (3. R. & 1. R'y; P. H. & N. d. R'y; and the 
P. 0. & P. A. R'y. 

Hinnesota.-The verifications of weather signals were 83 per cent. for 
weather and 82 er  cent. for temperature. 

Nebraska.--'IPhe percentages of correct weather predictions for the atete 
were for temperature, 90.6; weather, 90.6; mean, 90.6. 

Ohio.-The percentages of verlficatm of weather signals received frora 
Washington and distributed to thirty-two stations were seventy-nine for 
weather and eighty-seven for temperature. 

South Carohnu.-The percentages of verifications of weather and tempera' 
ture predictions for the state were for weather, 86.0; temperature, 83.6. 

- 
STATE WEATHER SERVICES. 

The following extracts are republished from reports for September, 1888, of the directors of the various state weather services: 
ALABAXA. 

During the first week rains were continuous in most sections of the state ; 
the last half of the month, however, was comparatively dry and favorable for 
gatherin the cotton that has been opening rapidly, particularly in middle 
and sout%ern Alabama. The rainfall for the month has not been large-the 
average being only 0.86 of an inch nbove the normal-but the unusual pre- 
ci itation in  August made the rain in September injurious to most. crops. 

%he temperature was 3O.9 below the normal, but np very decided cool spelle 
occurred. The fall in  temperature was gradual, with slight oscillations. 

Summary. 
Tem eratwe (in degrees Fuhr.).-Monthly mean, 72.4; highest monthly 

mea11~T6.7, at Fort Deposit; lowest monthly mean, 66.7 at Gadsden; maxi- 
mum, 90.5, at Montgomery, 11th. minimum, 86, at Oadsden, 30th; range for 
sb te ,  66.6; greatest local monthly range, 68, at Valley Head; least local 
monthly range, 30, a t  Troy. 

fiecipitation (in inches).-Average for the state, 4.89; greatest, 9.96, 
at Talladega; Ieast, 1.68, a t  Florence. 

Wind.-Prevailing direction, northeast.-P. R. Hell, j T .  , Signul Corps, 
Auburn, director. 

Temperature in degrees Fahr.).-Monthly mean, 69.9 ; highest monthly 

97.0, at Lead Hill and Texarkana; minimum, 40.0, a t  Heber, Graham, and 
Little Rock; range for state, 67.0; greatest local monthly range, 67.0; least 
local monthly range, 22.0, a t  Dallas. 

P r k p i t a t i o n  (zn inch).-Average for the state, 1.01; greatest, 2.36, at 
Devall's Bluff; least, 0.26, a t  Graham.-Prof. John C. Brannet, Little Rock, 
director; W. U. Simons, Signal Corps, assistant. 

ILLINOIS. 

ARKANSAS. 

mean, 77.6, a t  d alvern; lowest monthly mean, 63.9, a t  Conway; maximum, 

The temperature was equable, but lower than the average of corresponding 
There were no very cold, neither were there months in previous years. 

any hot days. The warmest days were the 8th, 9th, and loth, and the coldest 
the 28th and 29th; a t  no time did the temperature of the air fall belo* 
the freezin point, exce t in .the extreme north on the 29th. There Were 
several lig%t frosts, an38 a k1lllng one on the 29th, but no damage W@ 
done to vegetation. 

The avera e temperature for the state was 62O.0, which was 40.4 below the 

the month1 mean been lower, when it was 61O.7. 
This deLiency of average tern erature was evenly distributed Over the 

state; in the northern and central Jvisions the deficiency wasthe s a m 4 ' * * '  
while in the southern it was 4O.8. The maximum temperature was about the 
average, but the minimum WM lower than at any time during the past ten yesfla 

The rainfall has, also, been m1ich below the average of previous years* 
A t  on1 two stations-Peorin and QrlggsviIle-was an  excess reported. The 
month6  average was 1.83 inches below that of the past ten years, and TV@ 
less than that of any September except in 1888 when it was 1.21 inches.-co2' 
Charles F. M i a ,  Springjield, director; James &z.widyY, Signal Corps,asistanf* 

average of t a e past ten years. on!Y Once during that period, in 1879, b@ 

INDIANA. 
Cool temperatures prevailed throughout the month and the mean was nearly 

6 O  below the normal. September, 1871 was aa cooi as the pest, month, and 
September, 1879, only was slightly cooier. The highest temperatures Were 
noted at most stations on the 8th and I l th ,  and the lowest on the passage 
of the highest barometric area on the 29th and 30th; at man places heavy 
killing hoar-frost and ice formed on the mornings of these &tea. 
changes in temperature were of rare occurrence, the most noteworthy oCC? 
ring on the 30th, with the rapid approach of n low barometric area durlug 
the latter .part of the day, when the temperature rose rapidly, with ' 
sudden fall in barometer. 

where geavier rains occurred. During the first half of the month but bttle 
rain fell, and the number of rainy days was small. The leest rain fell In the 

The recipitntion waa small, except in the Aoutheut portion of the 
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northern portion; slightly greater measurements were reported from th, 
central, and the largest in the southern portions, but the amount was ever, 
where deficient. 

Small hail fell on the 16th at  Blue Lick and near VeVaY, and on the 28th-a 
An ola. Light hoar-frosts occurred frequently, and heavy killing hoar-fros 
ancfice formed on the 29th and 30th at many plpces. Thunder-storms oc 
curred on few dates only, but none were accompanied bg violent disturbances 

Temperature in degrees Fahr.).-Month1 mean, 6'2.0; hi hest monthl; 
mean, 67.1, at d o u n t  Vernon; lowest month$ mean, 66.6, a t s a u z y ;  maxi 
mum, 01.0, at Lafayette, 11th; minimum, 29.0, a t  Mauzy, 30th; range fo 
state, 60.0; greatest local monthly range, 68.0, at Lafayettc; least locn 
monthly range, 38.0, at Seymour. 

Precipitation, including melted sno,o (in inc?bm).--bvcrage for the state 
1.73; grentest, 4.32, at Mauzy; least, 0.40, a t  Lsfayette. 

Wind.-Prevailin direction, northeast.--I*rof. EL -4. Houston, w a y e t t e  
director; C. .F. R. bappenkans, Signal Corps, assistant. 

IOWA. 
The month was fair, cold, and dry, northwesterly winds and calms pre 

Tailing. 
The mean temperature w a s  3O.2 below the normal. Since 1870 Septem 

ber has been as cold or slightly colder, five times, namely in 1883, 1879 
1876, 1873, and 1871, and in 1860 the month was decidedly colder, bein1 
8 O . G  below the normal. The coldest days were the 12th and lath, the 17tl 
and 18th, averaging 10' below normal, and from the 27th to the 29th the tein 
Perature averaged 12' below the normal. The 10th .and 11th were thc 
warmest days, averaging 6' above the normal. Accordingly, there were nc 
great fluctuations in the temperature. This fact nccounte for the absence o 
early destructive frosts, notwithstanding the Io? average temperature of thc 
month. The first frost reported occurred d u r w  the first two cold days, 01 
the 12th in the northwest and on the 13th in the northeat .  The second twc 
cold days (17th and 18th) did not produce f lni  frost, th? sk being genernll: 
Overcnst. The third and most noteworthy col spell, being cLar, was  mnrkec 
by moderate frost to the southeastern part of the state on the 28th, while in thc 
northern parts it was heavier. The growing and ripenin 8easons were favor 
able in nearly all parts of the state, and the first genera? frost being late, nc 
notable damage has been done to corn. 

Rain has fallen on fourteen days as a whole though at any given p i n  
it fell on only four days in the west and seven days i n  the east. The totn 
amount of rainfall was comparatively light, amountlrlg to  only 69 per cent 
of the normal at the central station. Less than one inch fell on the Missour 
Elope and in central Iowa aa far east as Tnnm county. Over two inches fel 
locally in  Kossuth county and from hfusca$lle and Johnson to Jacksor 
Counties. I n  the balance of the state the rrunfd ran ed between one an( 

2lst. The month was free from destructive storms.-&.stavus Hinricchs 
Iowa city, director. 

two inches. The most extended or general rainsfellont fl e 7th, loth, 14th, anc 

KANSAS. 
The mean temperature was below the average, the deficiency being p a t e s !  

near the central portion of the eastern division. I n  Shawnee it was 70.1 
below, in Douglas but OO.4 below, while in Leavenworth it W ( L ~  3O.8 below. 
This deficiency diminished southward, being 2O.4 in Woodson and but 1O.9 ir 
Nontgomery counties. The deficiency was sOmewh$t uniform in the southerr 
counties, being 2O.3 in Ford, but it almost entirely disappeared in the central. 
West, while in Gove and Ellis 8 slight excess appeared. 

The first ten days were characterized by high temperature, but during the 
last twenty days the changes from quite warm to cold Pnd chilly were frequent 
and rapid, during which there was a constant lowerlnf Of the general tom. 
pernture, culminntinq in a sharp frost from the 27th to t e.29th. 

The average recipitntion, 0.72 was decidedb deficient. I n  Woodson 
County the rainfall reached the deptember normal. I t  6a probably not 
far from the normal in the extreme soutllWestern counties; in all other 
Bections it was deficient. The deficiency amounted tF.0 and one-half inches 
in the northeastern counties. I n  Dou Iaa and Mlaml It amounted to  three 
!aches and upwards but fell to two n n d a  quarter In Shawnee and to  but two 
in Morris county. Woodson and Allen coun. 
ties where it was about normal, while south of these counties it rapidly in. 
Creased a nin. From Shawnee to the southwest there wag a gradual dimmu- 
tion, the ieficiency bein but 0.46 in Ford. From Shawnee west and north- 
west it was more marlre$ Ellsworth, Trego, d Gave showing a total absence 
of rain, while in Gireeley, Thonias Decatur, and Jewel1 but little rain fell. 
I n  Cloud, Clay, and Graham the deficiency was materlall diminished, while 
It was nearly obliterated in the contiguous pofilons of h a ,  Rumell, Ford, 
&own, Clark, and Comanche counties. 

Summary. 
Tern erature (in degrees Fuhr.i.-Monthly meant 68. highest monthly mean, 

'76, at %a s City; lowest month y mean, 01, at TOPefta. maximum, 1 0 ,  at 
Bunker d i l l  and Lebo clth; minimum, 32, at A1l18on, 1bth; range for etnte, 
68; greatestlocal monthiy range, 67, a t  Lebo; h d l o ~  monthly range, 38, a t  
Victoria: greatest daily range, 46, at Tribune, 13 th  and a t  Gibson 21st; lewt 

kt rapidly diminkhed south 

KENTUCKY. 
Temperature zn degrees Fahr).-Monthly mean 64.8; highest monthly 

burg; maximum, 87.4, a t  Frankfort, 9th; minimum, 30.0, at Whitesburg, 
30th; ran e for state, 67.4; greatest local monthly ran e, 63.1, a t  Frankfort; 
least l o c s  monthly range, 42.0, a t  Madisonvil1e.- ognder direction of the 
State Polytechnic Society, Louisville; Frank Burke, Signal  Coips, assistant 
in charge. 

LOUISIANA. 

mean, 60.3, a t  As 6' land and Madisonville; lowest monthly meun, 62.1, at Whites- 

The meteorological conditions were favorable to all crops after the disns- 
trous storm of August. 

During the first two weeks the rainfall was a trifle heavy in the southwest,ern 
portion of the state, biit being followed by dry clear weather, with warm sun- 
shiny days and cool nights, the effect on tho stoplea wm fnvorable. 

The average temperature was 1 O . 4  below the normal of the past seventeen 
years, the deficiency being the same in the northern nnd southern sections. 
rherc  were none of the extreme high temperatiires reported in former years, 
the avernge maxima bein slightly above 90' about the 6th and 7th, 11th to 
1Sth, and 21st and 22d. %he cool y e l l  occurred duriy7 thc last three'duys, 
when minima ran ing from 47O to 60 were reported. Ifie range of tempera- 
ture was several fegrees in excess of a no~nial daily rangc for the month in 
the southern section, nnd about the normal in the northern section. 

Thcrc wns a deficiency of three inches in the average rainfull as compared 
with the normal of the past twenty yenrs, beiiiga deficiency of nearly three and 
and one-half inches in the northern sectioil, and nearly two nnd one-half 
inches in the southern section. There were but fire of the total number of 
stations that had rainfall in excess of three inches, and fully 40 per cent. of the 
stations re orted less than one inch. The greatest daily ramfall was 1.88 
inches at  A r t  Ends on the 1st. 

Nearly 60 per cent. of the prevailing winds were from the northeast, and 
about 33 per cent. from the north. 

Summary. 
Temperature (in de rem Fahr .  .--Monthly mean, 76.6; highest monthly 

maximum, 98, at Liberty Hill, 20th; minimum] 47, at Amite, 29th; range for 
state, 61; greatestlocal monthly range, 60, at Idtberty Hill; least local monthly 
rangc, 22, a t  Saint Mnrtinsville reatest daily range. 40, at  l iber ty  Hill, 19th; 
least daily range, 6 ,  at Saint iffartinsville, bth, 9th, 16th) 30th; mean daily 

mean, 79.9, at Lake {rgrovidence; 1 owest moiithly mean, 71.0, a t  Vicksburg; 

ran e for the state, 18.2. 

rainfall. 6.49, a t  
l%ecipitation yinches).-Averageforthe state, 1.71; greatest local monthly 

ort Eads: least, trace, a t  Trinity.-R. E. Kerkum, Signa2 
Corps,ivew Orleans, in charge. 

MICHIGAN. 
The mean temperature, 66O.7, 4O.2 below the normal of thirteen 

years. The temperature was below the normal in all sections, the great- 
est deficiency occurring in the Upper Penlnsulu, and the least in the south- 
ern section. The mean daily temperature was above the normul on six 
days and below on twenty-one, being normu1 on three days. The highest 
mean daily temperature, 70°, occurred on the l l t h ,  and the lowest, 42O, on 
the 28th. ast thirteen years, 
82O, occurred on the 6th, 1881, and the lowest, 42O, on t i e  28th, 1888. The 
highest mean monthly temperature, 08O.4, occurred in 1881, and the lowest, 
60O.7, in 1888. The maximum temperature for the month, 92O occurred at 
Adrian and Highland Station, 11th and the lowest, 22O, at h h r o p ,  1st. 
Frosts were eneral on the 13th, 14th, 26 th  26t), and 29th throughout the state, 
and in the 8 p p e r  Peninsula were frequetlt during the early part of the month. 

The average preci itation for the month, 2.60 inches, was 0.72 inch be- 
low the normal of &,teen years. The recipitation was below the nor- 
mal in all sections except the northern, w k x e  there waa an excess of 0.02 
inch. The greatest deficiency (1.49 inches) occurred in the southern section. 
The largest rainfall was reported in the southenstern part of the southern sec- 
tion, in the northern section, nnd the northweat ar t  of tho centrnl section. 
General rains fell on the 16th, 16th 17th, '45th 26%, 28th, and 30th and low1 
rains on the 4th, 8th, and 29th. domparyg. the precipitation for September 
with the records of the past twelve years, I t  1s found that the largest monthly 
rainfall, G.39 inches, occurred in 1879, and the least, 1.63 inches, in 1882. 

Summary. 
Temperature (in degrees Fahr.).-Nonthly mean, 66.7; highest monthly 

mean, 61.7, at Columbia; lowest mqnthly mean, '60.6, at Atlantic and Sault 
Ste. Marie; maximum, 92.0, at Adrtan and Highland Station, on the 11th- 
minimum, 22.0, at Lathro , on tho 1st; range for state, iO.0; greatest locai 
monthly range, 63.0, at l d r i a n ;  l e y t  local monthly range, 57.1, at Grand 
Haven; greatestdaily range, 66, at Hillman, on the ad; least daily range, 3, 

The highest mean daily temperature for the 

Dn the 16th, at Manistee. 
Precipitation, including melted SYWW (in inches).-Average for the state 

2.60; ~reatest,.6.00, at Hart; least, 0.66, at Madison.-N. B. Conger, Signak 
a~+sy Lansing, director. 

XINNESOTA. 
Tem mature (in d e g r m  Fahr.).-The mean temperature, 66.2, was about 

2.0 b e t w  the September normal for Minnesota. The following are some 
,f the local deficlcncies aa compared with the averages for many years: 
Saint Vincent, 0.2; Moorhead, 1.2; Minneapolis, 1.6; Duluth, 1.9; Saint 
Pnd, 8.6, and La Crosse, 6.7. Saptember opened warm and plessant; on the 
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2d the highest monthly temperatures were noted at a majority of stations, th  
maximum for the state being 87.0 at Moorheed. On the 4th the temperntur' 
fell below normal and it remained cool five or six days. I t  waa q u i t e  warn 
again on the 10th; on that day the mercury went up to 83.6 at  Rolling Green 
to  81.0 a t  Mankato, to i9.0 at Minneapolis, and to76.0 at. Lake Winnibtgoshish 
After this a cool spell was experienced until the 19th. Ordinnr tem eraturm 
now prevailed for a week. 1 he most notable change was a decidkd fall, to t h  
freezing point and below, on the 28th and 29th. These two days were thi 
coldest of the month at  all stations; 22.0 was the monthly minimum recordec 
a t  hiedford on thc 29th. 

Precipitation (in inches).-The precipitation wna deficient throughout tht 
state. At  Moorhend i 
wns only 31 per cent. of the local average. A t  La Crosse, 34 per cent.; n 
Saint Paul, 49 per cent.; at  Duluth, 61 per cent., and nt Saint Vincent, 71 
per cent. Rainfnll of an inch, and over, in one day occurred at  only twl 
stations during the month, namely, Lake Wirinibigoshish Dnm, 1.08, 7th, ani 
1.00 a t  Farmington on the 14th and lGth.-A-of. W. W. Payne, Northjieki 
director; John  Healy, Signal Corps, Sain t  Paul, assistant. 

r h c  amount was only 48 per cent. of the nverirge. 

rarssIssrppr. 
Summary. 

Temperature (in degrees Fahr.).-hIotlthly mean, 73 ; highest morithl: 
mean, 76, a t  Wnynesborough and Pearlington; lowest monthly mean, 69, a 
Corinth and Holly Springs; maximum, 96, a t  Macon and Hazlehurst on thi 
6th; minimum, 38, a t  Corinth, on 30th; range for state, 67; greatest locn 
monthly range, 49, at Corinth; least I o d  monthly range, 31, at  Biloxi 
greatest daily range, 40, at Meridian on 30th; least daily rangc, 2, at  Pearling 
ton, on the 23d. The monthly mean temperature for the state, 73. was 3 belov 
the mean for this month last year. The hi hest temperature occurred a t  tht 
different stations on the 6th, 14th, arid 208 ,  and the lowest temperature 01 
the last three days of the month. 

A-eci itation (in inches).-Avern e for the state, 3.14; greatest, 6.71, a 
Water faalley; least, 0.37, at  Artonis% Plantntion. The avernge rainfall fo: 
the past month, 3.14, is .03 less than the average for September, 1887, and i! 
about tbe normal.-Prof. R. B. Fulton, Oxford, director; If. J. Wright, jr. 
Signal Cbrps, assistant. 

MISSOURI. 
The mean temperntiire for the month was 64O.7. The highest tempcraturc 

reported in the stutc was 97O at Protem, and the lowcst, 28O, a t  Ironton. Tht 
averngc of maximum temperatures was 88O.9, and the average of minimun 
temperatures, 40O.2, making an average range of 48O.7. The highest tcm 
peratures occurred on the 8th, loth, I l th ,  and 20th, and the lowest on tht 
27th, 28th, 2!)th, and 30th. Frost occurred on the 28th, extending over tht 
entire state, but did no damage to vegetation. Very light frost was also re 
ported on the 13th, IGth, and 30th, in a few localities. 

The average precipitation was 1.12 inches, which was considerably be lo^ 
the Scpternber normal. The reatest nmonnt reported was 2.69 inches, a1 
Glasgnw, nnd the least, 0.20 inctes, nt Saint Charles. 

In thc state, ns a whole, rain fell on 22 days, although no more than six day: 
of rnin occurred in nny one place. The rains were most general on the 8th) 
14th, 16th, IFth, "lst, nnd 22d. Thunder and lightning occurred on all these 
datcs, and on the 7th, I l th ,  and 121h; the thunder-storms were severest on 
the 14th and 2lst.-l+of. Francis 3. h'ipher, Sa in t  Louis, director; G. A.  
Weber, Signal Corps, assistant. 

NEBRASKA. 
The month has been one of the driest on record, with both higller and 

lower tern erntures than for any previous September, and with the menn tem- 
perature &out the normal. 

The  mean temperature wns,f?O.G, the maximum 1OOont Culberhon, and the 
minimum 2Go at Jtavenns. 1 he maximum has never been higher than ~ ' J C  

nor the minimum lower than 28' in previous SC kmbers. Llght frosts oc. 
curred on the l s th ,  lFth, and l i t h ,  and a killing gost on the 29th. 

Only two stations in the state, Sargent and Red Willow, re ort over an inch 
of rain. Hay Syr iny  and Palmer report no rain and genera8 there has been 
almost none.- 'io Goodwin U .  Swezey, Crete, director; ($. A. Loveland, 
S igna l  Corps, assistant. 

NEW ENGLAND METEOROLOGIOAL BOOIETY. 
Sumrnanj. 

Temperature ( in degrees Fahr.).-Monthly mean, 67.7, (eighty-seven 
stations); highest monthly mean, 62.7, at Nantucket; lowest monthly mean, 
61.4, at Berlin Falls; maximum, 88, at Colchester, 13th; minimum, 18, at 
Berlin Falls, 7th; range for New England, 70; greatest local monthly range, 
60, a t  Lake Cochituste and Colchestcr; least local monthly ran e, 34, at Nan- 
tucket; greatest daily range, 46, a t  Stratford, 7th; least dsify range, 1, at  
Lowell, on thc 21st. 

I4ccipitation, including melted mow ( in  inches).-Avernge for New Eng- 
land, 8.29 (one hundred and twenty-nine stations); greatest, 18.43, at North- 
am ton; lenst, 3,77, at Berlin hlills. 

&id.--Prevniling direction, southwest (twelve stntions).--13.of. WiUiam 
H. Niles, Bostoic, Mass.,president. Prof. Window Upton, Providence, 12. I . ,  
secretary; P a r k  Norrill, hagnal drps, assistant. 

NEW JERS E P. 
The mean temperature for the month, 63O.1, was 2O.2 below the average 

determined from past records of fifty-two smtions. 

- -- ~ 

The average rainfall for the state, 7.09 inches, is 3.20 inches above the aver- 
age determined from past records Of forty-nirie stations. The largest amount 
reported was 10.65 inches at Oceanic, and the smallest 3.76 inches at Bridge- 
ton. 

Summary. 
I'emperature i n  degrees Fab.-).-~fonthly mean, 63.1 ; hi hcst monthly 

mean, 88.0, at $renton ; lowest mean, 69.3, a t  Tenaly; niaximumt 
96.0 at  Toms River, 22d ; minimllm, 30.0, at  Tennfly, 30th; range for state, 
66.0; greatest local monthly range, 61.0, ut Toms River; lenst local inonth1Y 
range, 83.0, at  Ocean City ; greateat daily range, 38.6, at Freehold, 8th; least , 
dnily rnnge .OO, at Ocenn CltY, 6th. 

IVind.-brevailina directlont IIortheast. -Prof. George ET. Cook, New 
Bruiuwick, director; E. W. NcGalllh %mal Corps, assistant. 

NEW PORK. 
€3' on the 18th at New York City, 

and on the 9th at  h r u y r a ;  the loWest, 2go, on the 301h, at  Uticn; the mean 
tcm crsture for the state was 54'. Kcarly all the stations report the 9th @ 
the {ottcst dav, and the 29th and 3 0 t h ' ~  the coldest days. The ten1 xrature 
of the month has been generally low, except at  Palmyra, where it beell 
2 O  warmer thnn the normal. 

The average prccipitatiorl for thc state was 4.22 inches, being more than the 
normal a t  nll places, except a t  Rochester and Humphrey, where it wns less. 
General rains occurred on the 8% 16th, atid 17th. The heaviest rainfalls 
wcre ns follows: New York CltY, Ar+1a, and White Plains, Over 7 inches, 
and at  Boyd's Corners more than 10 111ches. Hail fell a t  several places on 
the 29th and 30th. Snow was reported from a few stations on the 30th. 
Frosts occurred generally On the 6th, 7 t h  29th, and 30th.-E. A.  Fuer ta ,  
Zthaca, director; I. W. Brewer, S W a l  corps. assistant. 

NEVADA. 

The average number of days upon which rnin fell was 12.1. 

The highest tern ernture recorded 

Temperature (in degrees Fahrie-The tcmpernture wns generally above 
the normal. w!s 112.1 at El Dorado Canyon on the 
14th, and the lowest, 30.0, at  PYramld Lake, on the 26th. Ice formed at 
Dayton on the ni ht  of the 4th. The mean tern eraturc at Cnrson City w@ 
the highest recorcfed in nine years by nearly five fegrees. Most ofthe stations 
reported a maximum between 90. Bnd.98. Beowawe reports 98 on the 4th, Bot 
Springs 100 on the 13th, and CltY 104 011 the 2d. The hot spell was not 
:onfined to  any portion of the state, and lasted from the 1st until the storm 
3f the 16th, after which the temperature W a s  about the average for the month. 
[t is qcnerally re orted that thw was the driest and the hottest season ever 
zxpenenced in pj)evada, and the Cafson river has  never been 80 low. 

Precipitation (in incheS9).--l'hc r a ln fd  W a 8  generally above the avernge in 
,he western and central part o f the  state. The periods of rainy weather were 
from the 14th to 18th, 23d to 24th  and 011 the 30th; 2.11 inches fell a t  Ppra- 
nid Lnkc between the evcning o f thc  2lstand that of the 26th. The principa* 
itorni of the month trnveled SlofflY from the west, and gave a till of 0.43 st 
Verdi on the 121h, 0.36 nt Carsoh 0.46 at h w c r s '  ltntich, 0.68 at Dayton on 
he 14th, 0.70 at  Eureka on the 17 th  and 0.82 at  Ely on the 18th. 

direct ion 9 northwest. -13.0 f. Charles W. Friend, CUP 
ion City, director ; !be H. 2'1wlr~~Son, Signal Corps, assistant. 

The highest reporte 

Wind. -P r evail i n 

NORTH CAROLINA. 
Temperature (in degrees E'ahr.).--bfonthly mean, 68.8; normal, 70.0; de* 

mrttrrc from the normal, -1.2; hifihefit moritldy mcnn, 74.2, occurred a t  South- 
)art; lowest monthly mean, 64.89 at  1~11oxviIlc, Yetin. ; highest, 97.0, st 
(itty Hawk, 1st; lowest, 29.0, at  IJenoir, 30th; range for state, 68.0; meso 
nonthly range, 48.0; greatest monthly range, 68.1, at Kitty l lawk; lesst 
nonthly range, 33.6, at  Hatterm; mean daily range, 14.4; higlicst mean d d Y  
'nnge a t  Chattanooga, Tenn., and lowest mean daily rttnge, 8.2, nt IlntteraB. 

Precipitation (in inches).-menn, 8.66; normal, 4.76; departure from the 
iormal, 3.80; hi hest monthly rainpall, 10.88, at  Haleigh; lowest montblY 
ainfall, 4.42, at  '!hattnnoogs, Tenn. 

Wind.-Prevailin direction, northeast.--lh. Herbert B. Battle, Raldgk 
lirector; E. N~P. JaMwin, s igna l  corps, assistant. 

OHIO, 
Xe'emperature (in degrees Fahr.).-The mean temperature of the northern 

ection was 68.9; of the middle section, 60.0, and of the southerti sectioni 
il.9. These are 3.4, 4.0, and 3.9, respectively, below the six year means for 
he sections. The mean temperature for the stntc, 64, wag 3.7 below the 
rverage, a,"d wns the lowest mean temperature for the month 011 record in tbe 
iuresu. l'he maximum temperature, 91.7, at Waiiseon, on the I l t h ,  was 
owest maximum on record for September. The minimiim was 26 at  the Ohlo 
h t e  University on the 30th. m a n  daily rnnge of temperatiire, 20.5, 
vas the lowest on record for the month. Killin frosts werc reported from 
Sllsworth on the 13th; Wanseon, 14th; North fewisbut and Ohio State 
Jniversity on the 28th; Da ton, Ijnngorville, Ri ley, anf Ohio State Unl- 
ersity on the 29th and 30tg; and Cincinnati, Z I l o w  Springs, ColurnbUsl 
,ogan, nnd Wooster on the latter date. 

R e c i  itation (in inches).-General rains fell in all sections on the 7 th  
th, 16tf ,  and 16th. Local rnins ill 011 sections on the 20th; in northern 
ection 011 the 12th, 19th, 26th, 27 th  28th 2!)th, and 30th; and in the southern 
ection on the Ist, 3d, 4th, and 28th. The mean reinfall in the northern @- 
ion was 2.84, and in the middle section-1.43; these cue 0.15 and 1.70, r p  
pectively, below the averages for the sections. The mean for the sollthern 
ection, 2.64, was .01 above the average. The mean for the state, 2.27, W@ 
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0.61 below the six year average, leaving u deficiency of this amount in the 
yearly rainfall to October 1st.-. Prof. R. F. P’liontm, Columbus, director; 
Geut. Charles E. Kilbourne, secreta7 y ; C. M. Strong, Signal Cops,  mktant .  

Ten1 erature ( in degrees Fahr. ).-The temperature for September, like 
that O!%UIY and August, was below the normal. At  the end of the month the 
Bewon wns about one week Inte. Tlie mean temperature, 69.0, determined 
from fifty-two stations, was 2 below the avernge. The hlghest temperatures 
were Emporium, Conteaville, McConnellsburg, Lancaster, New 131oomfield, 
and Columbus 84. These occurred on the 9th and 12th. The lowest were 
b y  berry, 29; flonesdnle, Somerset, Bernice, and .Columbus, 30. These oc- 
curred on the 29th and 30th. The following station? reported the highest 
bean  monthly temperntures: Pottstown, 64.3; Coatesv!lle, 64.6; Cnrlisle, 63.7; 
and Cntnwissn, 68.5. Lowest : Somerset, 63.3; phIllli)sbU!g, G3.6; Bernice, 
64.9; D berry, G4.6; and Smethport, 65. Frosts were quite general on the 
29th a n i  30th. 

Precipitation (in inches).-The average mollthly rainfall for the state was 
4.84 inches, which is about 1.35 more than the average. I t  was nearly nor- 
blnl west of the Sus uehnnnn River. The lnrgcst n,lOnthly totals occurred at  
Bethlehem, 10.93; &unkertown, 9.36; nnd Oirnrdvllle, 8.!8. The lowest nt 
Pittsburgh, 1.77; nnd Wellsboro, 1.75. A number of stations reported light 
anow on the 29th niid 30th.-Under direction of the qanklilk Institute, Phila- 
ddphiaj T. F. Townseid, Signal Corps, asssistalct, 21’ charge. 

PENNSYLVANIA. 

SOUTH UAROLINA. 
The mean tempernture as far as reported was 6 9 O . 6 ,  being 2O.6 less than the 

record for September, 1887. In most instances the h h e s t  mnximum tem- 
perature occurred on the Ist, nnd the minimum ?n the 80th. 

The mean depth of rainfnll was 9.86 inches, while the record for September. 
1887, shows a mean depth of 1.12 inches. The greatestamount of precipita- 
tI?n occurred nt Newberry, where a fall of 17.90 Inches Was recorded. The 
r?lnfall in the early pnrt of tlie month wns general and In many laces exces- 
h e ,  causin considerable loss to the fnrmin interests.y%n. A! I-‘. Bur%, 
Columbia, %rector; H. C. Seymour, Signtzf C O T S ,  matant .  

TENNESSEE. 
The only notable features of the month were the low tcmpernture which 

prevailed during the last few days, resulting in frosts, and the unusunl rainfalls 
on the 7th, 16th, and 22d. There were but few electrical disturbances, and no 
very high winds. 

Temperature (in degrees .Fahr.).-Tbe meail temperature was 64.2, fire 
lcss than the Se tembcr mean of the past years, nnd tlie lowest during that 
period, The higiest local incan was 69.4, at Sovnnnah, nnd the lowest, 62.0, 
at Fostoris; the highest tempernture reported was 90, on the 6~11, at Fayette- 
villc, nnd wns the lowest maximum for September during the pnst six yenrs; 
tlie lowest temperuture reported wns 30, on. the 30th, nt Fostorin and Lnw- 
rencebur and was the lowest September miriinium during tbc period nbove 
named; $e maximum temperature was recorded generally nbout the 14th and 
20th and the minimum, with two or three exceptions, on the 30th; the daily 
ran es of temperature were generally below the normal. 

fiecipitotios (in imhes).-The mean depth of rainfnll was 3.38, more than 
half an inch above the avern e for six years, and the greatest for that period 
except in 1885, when 3.80 d l ;  of this amount thc eastern division received 
an avern e of nbout four and n unrter inches, the middle division about 
four incfcs, while the western livision received nn average of less thnn 
an inch and a half. From the 1st to the 7th, inclusive, there were 
dnily rains, mostly light, until the last-named date, on which the henviest 
rain of the month occurred, averaging about an inch of ruinfull for the 
entire state. heavy in the middle division, 
where tlie average amounted to 1.67. d e  rains of the 16th and 22d were 
dso heavy, but with tlicse exceptions very little fell durin the last two 
decades of the month. The grcntest rainfnl! was G.i3 nt Rid%eton, and the 
lenst was 0.40 at McKenxie. Tlie greatest in twenty-four consecutive hours 
tvns 3.67, on the 7th, at  Riddleton. On this date other heavy rains were re- 
torted, ns nt Austin, 3.00; Florence statioii, 2.33; Hohenwnld, 2.79; Kingston 
springs and Ashwood, each 1.60; NunneW, 2.01- Wnynesborough, 1.47; and 
3nvannah, 1.36. There were fifteen days on which 110 measurable rninfall 
was reported. 

Wind.-prevailin direction, north and west-J. D. Plunket, Ai. D., Nash- 
aille, director; H. &Bate, Signal Corps, asszstant. 

Altogether the month was rather n pleamnt one. 

This rain wns particulafl 

. 

- - 
NOTES AND EXTRACTS. 

evaporation from water dishes in the open air. The falling of rain splmhes 
the water from the vessel or adds to it. When the temperature of the air is 
below freezing it is impossible to get ..fair measure of evaporation for a great 
pnrt of the time, on uccount of the drifting snow. For the winter season the 
evn oration calculated by un ernpica1 process from the dryness of the air, 
suc! as has been used here for t e who e year round, is probably more ac- 
curate than any results of direct measurement. 

I t  is nclinowledged that the results of d m c t  mensurement of evaporation 
from water dishes, by wei hing, would, pn the whole, give a more satisfactory 
determination of the dcptff of evnporation than the process here resorted to, 
but the expense of rocuring balnnces, nnd the great labor entailed on the 
men at stations by tge method, forbid its use. 

Even after evaporntion is obtained from dishes it is doiibtful what it repre- 
sents. Under the same circumstances of tern erature and dryness of air, 
different shaped vessels will ive different re?uYts for the depth of evnporn- 
tion, presumably on account of the  varying fncility with which the vessel takes 
the temperature of the air, which depends on its shapc, the ninterinl of 
which it is made, and its absolute size. A cylindrical vessel of the same 
bulk os a rcctangulnr one exposes less fiuKfaCe to  the air, bnd as the ves- 
sel gnins its heat by contnct with the nlr, It will risunlly not be nt the same 
.empernture as the rectangular one. Eva orotlori from the surface tends to 
,ower the temperature, and the nmount o r  lowering depends on the relation 
wtwecn the surfnce and tlie volume of water. At  8 p. m., as observed at  
Kiikuss, this lowering of the tem eratwo of the wnter in vessels amounted, 
)n the avernge in June, to 9 O . 9  Fatr. 

Hut greater thnn nll other things, in im effects on the depth of evnporntion 
i o m  vessels, is the effect of the depth pf the muter surface below the rim of 
he vessel. In  the cn8e of n vessel Of circular section 2.6 inches in diameter, 
.he evaporation, when brimfull, is about .60 per cent. greater than when the 
vater surface is 0.8 of an inch below the rlm. 

Even if a sntisfactory size and shape of vessel for observation of evnporn- 
.ion could be settled upon, it is very doubtful how nearly evaporation from it 
Kould represent the actual evnporntlon from the s~rrfncc of a nei hboririg 
3ond or nver, owing to the uncertainty of the effect of the wind. J&nd pro- 
notes evnpor~tion powerfully, m will be seen further on, But, by meniis of 
rind velocities, as measured by anemotqetcrs high up in the air, it  is herd to 
&mato the effects of wind on evaporation from a pond or river sheltered by 
rees or high bnnks. 

For any particular lace the most antisfactor{ wny to obtain the depth of 
,vn iorntion would be%y n s ccial investigation or that place. 

?he Piche evaporometer b e e  figure) consists of a glnss tube 9 inches long 
ind 0.4 of an inch internal dinmF,ter. The to ) end 1s closed and has an eye 
br suspendin the instrument. l b e  tube is filled with water rind on the open 
!nd a pnper &sk 1.2 of nn inch in diameter is placed and held in position by 

Water is supplied to brass fixture sliding easily in a collar along the tube. 


